11. DESCRIPTION OF THE PROPOSED ACTION

A. PURPOSE

This environmental impact statement (EIS) is issued to provide
environmental guidance for the research and development program that
is proposed to be carried out at the Savannah River Plant (SRP) and
its subcontractors related to long-term management of the high-level
radiocactive waste generated at SRP as part of the Nation's nuclear
defense program. Twenty-three alternatives for long-term management
of the SRP waste had earlier been analyzed as to applicable technol-
ogy, probable costs, and risks in Alternatives for Long-Term Manage-
ment of Defense High-Level Radioactive Waste (called the DWD).

This programmatic statement is based in part on the technical
information in the DWD! and in an earlier EIS on interim waste
management at SRP.2 It adds to this earlier material an assessment
of the full range of environmental impacts associated with
implementation of three of the alternative plans.

The research and development (R&D) is necessary for implemen-
tation of the alternatives outlined in Section I that invoive
processing the waste to an immobile form for storage onsite or
offsite. One of the other alternative plans, continued tank farm
operation, does not require the research and development work being
a continuation into the future of present waste management practices
at SRP. This alternative is the '"No Action'" case,* but will here-
after be referred to as "Continued Present Action." The remaining
alternative plan, disposal of liquid waste in a bedrock cavern at
SRP, would require extensive research and development, but this work
is not currently proposed for funding.

The purpose of this environmental impact statement is to analyze
the environmental implications of the proposed continuation of a large
Federal R§D program to develop methods for immobilization of the SRP

wastes. The EIS analyzes the environmental effects that would occur

if the RED program is followed by actual implementation of one of the
alternative plans based on such research and development.

* "No Action" is terminology used in regulations issued by the Council
on Environmental Quality.
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B. POLICY AND OBJECTIVES

It is the policy of the Department of Energy to conduct
research and development, testing, and design work with sufficient
breadth and lead time to ensure that whichever of the most promising
alternatives is selected for long-term management of defense waste,
it can be implemented on a timely basis. This work is carried
out with full public disclosure through public reports, information
meetings, and environmental impact statements. The DOE policy is
promulgated to achieve the following broad objectives:

e To supply the knowledge needed to isolate the waste from the
environment for long enough or in a secure enough manner that
it will pose negligible risk to human welfare.

e To encourage early public participation in the decision
process, which must necessarily involve social and political
consideration in addition to technical factors,

C. SHORT-TERM AND LONG-TERM BENEFITS
EXPECTED FROM IMPLEMENTATION

The proposed research and development program will have the
short-term benefit of providing a more sound technical and
financial information base if the alternative of conversion of
the waste to an immobile form is implemented. These efforts
are focused on areas that require the greatest depth of new
knowledge or that require long lead times for resolution,
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D. RELATIONSHIP TO HANFORD AND IDAHO DEFENSE WASTE PROGRAMS,
AND TO POSSIBLE FUTURE COMMERCIALLY GENERATED WASTE

Besides the SRP wastes, DOE also has high-level waste (HLW)
management operations at both its Hanford site {near Richland,
Washington) and its Idaho site (near Idaho Falis, Idaho). In
addition, there is commercial high-level waste stored at the NFS
plant near West Valley, New York and a possibility of additional
commercial HLW generation if nuclear fuels reprocessing is ever
resumed in the U.S. DOE has issued documents describing its
current HLW management operations at Hanford® and Idaho,"* the
alternatives for long-term management of the high-level defense
waste at the Hanford and Idaho sites,®’® and the alternatives for
the long-term management of the high-level commercial wastes.’>
Close cooperation and information exchange on plans for management
is maintained between SRP and the other HLW programs. Some of

the proposed research and development activities for SRP wastes
are applicable to the waste management alternatives at more than
one site. Howegver, many such activities are site-specific because
of differences in chemical and physical forms of the existing
wastes,

The most fundamental technical reason for pursuing separate
programs at each of the waste sites is the fact that is not
currently believed desirable to ship raw waste between sites for
processing at another site. The waste at the different sites also
has different properties. The Hanford, NFS, and SRP high-level
wastes are the most similar, all being alkaline wastes, but they

_were generated from dlfferent fuels and by different separations
processes, The Idaho and commercial wastes are intr insic
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dlfferent acid wastes,

These differences in waste properties require development
of processes tailored to each type of waste. Furthermore a.
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major part of the proposed Savannah River program is devoted to

removal of the waste from tanks and processing to the point where

a high-integrity form can be made. This part of the process is not
applicable to commercial or Idaho waste, and it is only partially
applicable to the Hanford waste because some of the Hanford tanks
contain hardened sludge and/or may have potential leaks if SLurrylng
liquids were introduced to the tanks. Information exchange is
carried out among all the high-level waste programs, with the
Savannah River Operations Office acting as a coordinating lead
office. Duplication of research and development effort is avoided
except wnere DOE management judgment indicates that duplication

is desirable.

The Savannah River program is large enough on both economic
and time scales to be a stand-alone project, and justifies opti-
mization as such. The alternatives now in development would
require about 14 years after startup to work off existing waste
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and become current with the ongoing waste generation rate. It
will require a capital cost expenditure of about $3-4 billion
(1980 dollars}).

Environmental impact statements will alsc be issued for
long-term waste management at the Idaho and Hanford sites at an
early stage in their RE&D and decision-making processes.

E. EXCLUSION OF SAVANNAH RIVER WASTES OTHER
THAN HIGH LEVEL FROM THIS DOCUMENT

The low-level wastes (LLW) and transuranic wastes (TRU) at
Savannah River are in different initial forms than the high-1level
waste, and are likely to be disposed of in different final forms,
Therefore, separate programs must be developed to handle each type
of waste. The possibility does exist, however, that incinerator
ash from the LLW or TRU programs could be incorporated into the
high-level waste forms. The volume and activity of any such
material would be a small fraction of the material in the high-
level program, and would therefore not influence the major decision
process. Alternatives for long-term management of the TRU wastes
at SRP are discussed in separate documents, currently under review
by DOE.

F. SEQUENTIAL LONG-TERM HLW MANAGEMENT
DECISIONS FOR SR, ID, AND RL

The research and development program proposed for continuation
is aimed at having SRP to be the first U.S. site implementing a
high-level nuclear waste immobilization program, with the other
waste sites then following sequentially, The reasons for this
decision are as follows.
¢ On a technical basis, the Idaho program for immobilization
into a calcine acceptable for storage onsite is already well
under way. There is no immediate technical or public accept-
ance reason for additional processing of this waste into glass
or other advanced waste form at this time.

e The waste in tank storage at Savannah River is in a form that
is easier to retrieve than the Hanford tank waste, and there
is no danger of leaks to the environment from the addition of
slurrying liquid to the Savannah River tanks during the removal
process. Furthermore, the Savannah River R§D, design, and
testing programs for both removal of the waste and subsequent
processing are more advanced in time than those at Hanford.

® There will be some advantages from implementation experience
that will accrue to the overall efficiency of the waste manage-
ment program if the defense sites proceed sequentially in their
immobilization programs.
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An economic consideration is that funding for the total
defense waste program will require several billion dollars.
Spreading this expenditure over a longer time span by sequential
implementation will provide Congress with a budget request
having the least impact on other programs.

G. HISTORY OF REVIEWS OF THE LONG-RANGE
WASTE MANAGEMENT PROGRAM AT SRP

The long-range waste management program at the Savannah River
Plant (SRP) has had the benefit of reviews and recommendations by
consultants and independent organizations. A short history of
these reviews and the program decisions that were made based on
them is presented here.

1. NAS {Through 1965)

From 1955 to 1965, the Committee on Geologic Aspects of
Radioactive Waste Disposal of the National Academy of Sciences -
National Research Council (NAS-NRC) served as advisor to the
Division of Reactor Development and Technology of the U.S. Atomic
Energy Commission. The Committee's responsibility to that Division
was to observe and study critically the research and development
activities of the Division with respect to radiocactive waste
disposals in the ground, and to provide counsel regarding the
safety of the Division's current and proposed operations insofar
as they are affected by geologic considerations.

Although its specific delegated responsibilities were the
geologic aspects of the research and development program of the
AEC's Division of Reactor Development and Technology, the Committee
concerned itself with all phases of ground d15posa1 of radloactlve

wastes and drew con

The Committee consisted of eight members who changed from
time to time as earlier members were replaced by new ones. For
the four meetings that concerned SRP, only one member was on the

Committee LUMLJ_IEU,UU.‘:L_)/, and five were dpp()lntect just pI‘lOI‘ to the
last meeting in 1965.

In September 1955, a conference was held at Princeton Univer-
sity at which 65 scientists representing many branches of earth
sciences, biology and medicine, chemistry, physics, engineering,
and other pertinent fields of knowledge considered various prob-
lems of radioactive waste disposal on land and offered suggestions
toward their solution. The primary proposed disposal methods which
developed from this meeting were disposal in salt, deep-well dis-
posal in permeable formations, and conversion of liquid wastes to
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solids. Although this conference did not directly involve SRP, it
set the stage for later conclusions by the Committee about proposed
SRP waste storage programs.

In March 1960, the Committee met to consider a proposal to
investigate the safety and feasibility of storing radioactive waste
in facilities excavated in bedrock beneath the plant site. The
Committee recommended that SRP proceed with test borings, and that
the project then be reconsidered after the results of the tests
were available. In addition, AEC asked the U.S. Geological Survey,
the U.S. Bureau of Mines and the U.S. Army Corps of Engineers to
assist in the design of the investigation in a consulting capacity.

In December 1961, after one test well was complete and three
others started, the NAS-NRC Committee met at the Savannah River
Plant to review the Progress of the investigations and to make

LU Ie L w22 Yol Ll paLiil L

specific suggestions on the direction of the exploratory boring
progran.

The drilling and testing program for bedrock storage was finished
in December 1962, and the results were included in an AEC report that
was published in 1964 (Reference 9). The conclusion of this report
was that storage of liquid radioactive wastes in excavated chambers
was technically feasible. No further investigative program was

outlined.

In June 1963, the NAS-NRC Committee met in Washington, D.C.,
to review bedrock storage. They concluded that .for long-term safety,
underground disposal at this locality is much better than storage
in surface tanks, and that work be started on the next phase of the
program. The Committee expressed concern that the hydrologic dis-
turbance caused by the exploration drilling may have invalidated
some of the hydrologic tests, and recommended that hydrologic ob-
servations should be continued until a state of equilibrium could be
conclusively established. The Committee's review is given in
Reference 10,

From 1964 through 1966, the U.S., Geological Survey carried
on numerous hydrologic tests in the already existing bedrock
exploration holes,

On April 12-13, 1965, the Committee with a different member-
ship visited the Savannah River Plant to review the status of the
bedrock waste storage project which had been carried on at a very
low level during the intervening two years. This visit was one
of an itinerary in which all of the major AEC production sites
were visited to review their research and development programs on
radioactive waste disposal to the ground.
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The reviews and recommendations resulting from these visits
are contained in a report to the Division of Reactor Development
and Technology dated May 1966, In regard to the bedrock waste
storage exploration at the Savannah River Plant, a majority of
the Committee recommended that the program be dlscontlnued but a
minority recommended that the program continue, outlining specific
lines of investigation that should be pursued. Most of the
Committee additionally recommended that high-level waste not be
stored above freshwater aquifers. After much consideration of the
recommendations as well as alternative programs for long-term
containment of waste, the AEC decided to pursue the program out-
lined by the minority of the Committee. Comments on this report
are contained in a letter from the Director of the Division of
Reactor Development and Technology to the President of the National
Academy of Sciences.!? After the issuance of its Teport in May
1966, the Committee on Geologic Aspects of Radiocactive Waste
Disposal, NAS-NRC went out of existence.

2. GAO

In May 1968, the General Accounting Office reported on a
review of high-level radiocactive waste management. After reviewing
conditions and programs at each site where high-level waste storage
exists, GAO concluded that AEC needed to devote more vigorous
attention to advancing the technology required to permit long-
term storage at the Richland and Savannah River sites. This report
is Reference 13. As a result of this report, SRP began a study of
the Triassic bedrock nearer the Savannah River, and employed a
consulting firm to independently review bedrock storage, and to
develop concepts for the storage vault.

In January 1971, the General Accounting Office again reviewed
the high-level radloactlve waste management programs of AEC and
concluded in its report: "Although AEC has assigned a high
priority to radioactive waste management problems, GAO believes
that the level of effort given to these programs should be increased
in view of their extraordinarily complex characteristics., The
problems and delays being experienced are attributable primarily
to a need for more definitive technology on such matters as the
relative merits of alternative practices and proposals for interim
and long-term storage."

In a June 1979 report, the General Accounting Office outlined
the recommendations of an Interagency Review Group (IRG) to the
President (March 1979) and concluded: "We believe the recent IRG

effort is a good start toward establlshlng a viable Federal program
for long-term nuclear waste management .

3. S. C. Legislature
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storage of waste nuclear materials.'" A report on its findings

was published in 1972.'® One of the recommendations of the com-
mittee was '"that South Carolina authorities oppose ultimate perma-
nent storage of high-level radiocactive waste in South Carolina
because testimony given this committee up to this point in time
indicates there are other more suitable locations for such storage."

4. Consultant Panel

In the fall of 1968, Du Pont convened a panel of six consult-
ants in the fields of geology, hydrology, geochemistry, and civil
engineering to review bedrock storage and all of the work to date,
then to advise on the direction of the program. If the Panel recom-
mended continvance, they were alsc expected to provide overall
directions to the program. The Panel concluded in a May 1969
report:!7 "As a result of all these deliberations, the Panel is
of the judgment that the bedrock storage proposal has sufficient
promise of offering a permanent solution to a critical waste hand-
ling problem to warrant a major step forward in construction. At
the same time, the exploraticens which have taken place over the
past vears make clear that a definitive assurance that bedrock
storage would provide complete and permanent safety to the public
can only be provided by the actual construction of the shaft and
several of the tumnels. Such a procedure is essential to disclose
the number and degree of fissures or fractures which will be en-
countered, in fact, at the depth under consideration. The Panel
strongly recommends, therefore, the construction of the shaft and
appropriate tunnels.'

During the period 1569 to 1971, additional information be-
came available on the Triassic rock, a low porosity sandstone-
claystone, that was known to exist in the southeast one-third of
the plant site. This rock is extremely impermeable and did not
evidence any fractures, which were a source of concern in the
crystalline metamorphic rock due to the difficulty of mapping
them using test wells. The Du Pont consulting panel suggested
that more exploration be done on the Triassic rock and reviewed
the existing information in a progress report dated December 10,
1971.'%  After this information had been developed, the most suit-
able host rock would be selected for further exploration with a
shaft and test tunnels.

5. NAS (Present Committee)

In March 1968, a Committee on Radioactive Waste Management
was created by NAS-NRC to advise the Atomic Energy Commission,
rather than only one division of AEC, on long-range radioactive
waste management plans and programs. This committee sponsored
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a Panel on Bedrock Disposal to review that program specifically;
the abstract of that Panel's report is as follows:

The highly radioactive wastes aged in tanks at the Savan-
nah River Plant (SRP) site must ultimately be transferred
to some facility that offers effective retention for cen-

turies. A solution under consideration is to store these
wastes in vaults in the rocks deep beneath the site.

For such long-term retention of radioactive wastes, an

AdAanted 4 £ a £ * Aad
unprecedented degree of precise information is needed on

the hydrologic systems in the bedrock, on the regional
stress fields, on the structural integrity of mined open-
ings, and on the chemical compatibility between the wastes
and potential host rocks. It is also apparent that this
needed degree of precision cannot be adequately obtained
by exploration from the surface supplemented by a limited
number of borings. This statement in no way diminishes
the usefulness of the exploration from the surface, the
chemical and physical tests, borings, and hydrologic cal-
culations so far made. It reflects, rather, the fact
that the metamorphic basement rocks, and the sedimentary
rocks of Triassic age underlying the site, are neither
uniform nor homogeneous and cannot be evaluated with pre-
cision from limited samples. The information acquired to
date indicates a potential for a safe storage facility,
but, in view of the intensity of the radiocactivity of the
material to be stored and the length of time required,

the only prudent course is thorough exploration before
final decision The recently acguired data on the sedi-
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mentary rocks of Triassic age are encouraging and emphasize
the need for complete exploration.

Information from in situ exploration of the potential
host rocks will be essential for uth:lO‘pJTlt‘:ﬁL of an en-
vironmental-impact statement. Such in siftu exploration
is possible only by the construction of a shaft to the

proposed depth and the excavation of tunnels.

The proposed shaft and tunnels would serve several pur-
poses. First, and most critical, such exploratory exca-
vations would permit the examination and study of the host
rock throughout the extent of the proposed vaults. Ex-
trapolation of rock conditions from the walls of a small
tunnel to a full-sized vault is reasonably certain, in
contrast to the less certain extrapolation of rock con-
ditions from borings hundreds of feet apart. Also, it
will be possible to make chemical and physical analyses
of the rock throughout the entire dimension of the pro-
posed vaults. Further, before the final decision is made
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to develop a full-scale storage facility, exploratory ex-
cavations will make possible observation .of water move-
ment in the host rock over a significant period. In
addition, digging an exploratory shaft would identify

the problems of engineering design and construction in
penetrating the highly permeable water-bearing Tuscaloosa
Formation that overlies the basement rocks. Because this
is a primary regional aquifer, there must be assurance
that a watertight shaft can be constructed through it and
can be maintained,

The decision as to whether the exploratory shaft should
be located in the metamorphic rocks or in the Triassic
sedimentary rocks will depend on results of geoclogical,

geophysical, and geochemical investigations yet to be
ggmplpfpd Preliminary data suggest that the Triassic

LT, AT lliild HELG JUugpYa e iiGv FY A N B o N

rocks are not extensively fractured, but the presence and
spacing of joints and faults would be disclosed by the
lateral tunnels. The physical, chemical, and engineering
properties of the Triassic rocks are not adequately known,
and exploratory excavations would facilitate their thorough
study. If data from the exploratory shaft and tunnels do
not clearly confirm that use of excavated vaults is safe
for long-term isolation of SRP wastes from the bilosphere,
the concept as herein defined would become invalid.

The Committee on Radiocactive Waste Management reviewed the
report of the Panel on Bedrock Disposal and endorsed the following
conclusions and recommendations:!®

1. The Panel on Bedrock Disposal has reviewed the pertinent in-
formation on management of high-level radioactive wastes now
stored in tanks at the Savannah River Plant site. It concludes

— e -

that the current interim procedure of tank storage is acceptable
for short-term containment but is not acceptable over the hazard-
ous radicactive life of the wastes.

The Panel recommends that efforts toward development of permoment
sterage facilities be continued.

2. The Panel has reviewed alternative methods of radiocactive
waste processing and storage.

Whatever method 13 adopted, the Panel recommends that it be

capable of protecting the biosphere from these wastes for not
less than 1,000 years.
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3. The Panel concludes that there is a reasonable prospect of
achieving such protection by storing the wastes in vaults in
rocks underlying the Tuscaloosa Formation beneath the Savannah
River Plant site. This conclusion refers only to wastes that
have been aged a minimum of 10 years. The underlying rocks in-
clude two major kinds, Triassic sedimentary rocks and older
metamorphic rocks; safe storage may be possible in either one.

To guide underground exploration and permit a choice between

the Triassic sedimentary rocks and the metamorphic rocks, the
Panel recommends additional field and laboratory investigations.
These investigations must produce definitive information as to

the three-dimensional characteristics of the two rock wunits that
underilie the prolifie, water-bearing Tuscaloosa formation. Par-
ticularly important ig infbrmation on {(a) the fluid transmissivity
of diffevent parts of the two rock wnits, (b} the hydrauiic
gradients within the rocks of Triassic age, (c) the ion-exchange
capacities of the two units, (d) the chemical reactions between
the waste and the potential host rock, and (e) the regional stress
fields in the two units.

4. The Panel concludes that no reasonable amount of exploration
from the land surface can conclusively demonstrate the safety of
waste storage in deep vaults. Essential for such a demonstration
is iZn situ inspection and testing of the rocks in which vaults
might be constructed.

Accordingly, the Panel further recommends that an exploratory
shaft be sunk and exploratory tunmels be drivem in the rock selected.

5. The recommended experimental program is intended to develop
the information that would permit an orderly analysis of all factors
relevant to safety and environmental considerations.

The Ponel vecommends that a 8y st

sy F-a mnoq’\-\n‘f’ Lonnn v
ecommenas

of the requived data be establzsh d i
of an exploratory shaft and tunnels.

J o]
conJunctzon with the design

6. Study of the recommended exploratory shaft and tunnels may
indicate that the proposed deep vault storage at SRP would not
be acceptable. Since some long-term alternative to tank storage
is needed, concurrent research and development of alternative
waste-management procedures are necessary.

The Panel recommends that the U S. Atomic Energy Commission con-

tinue vigorously to investigate alternative methods of Fiwing and
storing wastes.
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7. Study of the recommended exploratory shaft and tunnels may
indicate that the proposed deep vault storage at the SRP is
acceptable.

In this case, the Panel recommends that a competent and impartial
review be made of this additional infbrmaﬁion before the decision
12 made to (a;mrwma the vaoult with waste.

6. Bedrock Explorations

Based on the recommendations of the Du Pont Consulting Panel,
which were later concurred in by the NAS-NRC Panel, that the next
step of exploration was the construction of an exploratory shaft
and tunnel, a consultant architect-engineering firm was retained.
Realizing that this storage facility, if constructed, would have
requirements beyond that of ordinary rock tunnels the consulting
architect-engineer was asked first to make a broad scope review
of all of the information so far developed for an additional ex-
pert opinion on the feasibility and safety of the project.

This preliminary study of available data®?’2! concluded that
the probability of the feasibility of the concept of storing
radicactive wastes in bedrock tunnels is enocugh to warrant con-

tinuation of programmed and recommended studies of hydrology, rock
mechanics, chemistry, and thermal considerations. Tt also con-
cluded that "with data from "above ground' studies only, it will
not be possible to state conclusively that the overall project
objective is feasible. The host rock must be penetrated with man-
sized exploratory shafts in order to permit detailed inspection
and Zm situ testing. Only after conducting, analyzing, and
synthesizing the results of such 4n situ investigations will it
be possible to reach a definitive conclusion."

Two other reports were produced by the consultant architect-
engineering firm““’“" on specific technical aspects of the program -
deep shaft studies and the results of Triassic Exploration Brilling.

A draft environmental statement was prepared in January, 1972,
to provide information on environmental impacts of a bedrock waste
storage exploration program.?® This statement covered impacts of
sinking the exploratory shaft and tunnels and carrying out a data
collection program. If the data were favorable for implementation of

an actual waste disposal program in the bedrock, other environmental
'l'[TIT)EL(‘T‘ statements would have bheen written to cover the full-scale
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fac111ty and the effects of disposal of radioactive wastes there.

In November 1972, active investigation of bedrock storage of
radioactive waste was indefinitely postponed while major effort
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was turned toward alternative methods of waste storage such as
temporary, near-surface storage in a solidified form. The AEC made
this decision because of concerns about proving the integrity of
bedrock for the period required for waste disposal as well as the
advisability of disposing of high-level waste in an area with a
large aquifer expressed by the States of Georgia and South Carolina.
The press release on this decision is given in Reference 25, and a
Federal Register notice announcing cancellation of the environmental
statement is given in Reference 26.
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